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Why

The VO can be used to search for observations using the
ObsTAP or EPN-TAP discovery interfaces.

They use “instrument_host_name” or “tacility_name” keywords.

Find Hubble observations of Saturn in Nov. 1997
VS.
Find HST observations of Saturn in Nov. 1997

No official nomenclature/standard for “observation facilities”.
Some concepts already have standard nomenclature:

EPNcore is requiring the use of IAU names for solar system
bodies.



Observation Facilities

 Need for a standard nomenclature for observation facilities
(observatories, telescopes, spacecratft...) and instruments
(experiments, instruments, sensors).

Observation Facility Instrument

has parts: <instruments> IS part of: <observation facility>
location metadata measurement capability metadata
(coordinates, planet, orbit...) (spectral range, field of view...)

e Use cases
- data discovery: EPN-TAP, ObsTAP

- data tagging: VizieR

e |et’s build a name resolver (vocabulary) using available lists
- Several lists identified (some have several hundred items).
- Merging heterogeneous lists is complex
- Need to check for every missing or ambiguous term



Some of the available lists

Facility Type number of Records
NSSDC space 1571
NASA/NAIF space 307
NASA/PDS space 510
SPASE space + ground 1970
SANA space 1513
AAS ground 563
Harvard/ADS ground 2056
IRAF ground 28
IAU/MPC ground 2335
Xephem ground 461
WMO/Oscar space 683
WISERep (telescopes) ground 108
Astroweb space + ground 375

More: https://github.com/epn-vespa/FacilitylList/tree/master/data



https://github.com/epn-vespa/FacilityList/tree/master/data

Connecting with Wikidata

Wikidata = free and open knowledge base
=> structured data (export in RDF, JSON)
(each item has properties + values)

=> connected with wikipedia, Wiktionary

Wikidata can be queried with APl and SPARQL
Wikidata can be edited manually or by AP|

For Observation Facilities:

- many identifiers are already connected
- model/properties are adequate

- curation / extension is feasible



Label

Visit the main page

Main page
Community portal
Project chat
Create a new Item
Recent changes
Random Item
Query Service
Nearby

Help

Donate

Lexicographical data

Create a new Lexeme
Recent changes
Random Lexeme

Tools

What links here
Related changes
Special pages
Permanent link
Page information
Concept URI
Cite this page

HST | Hubble 4

tem Discussion

Hubble Space Telescope (253 <

Read View history

Wikidata record example

Search Wikidata

unmanned space telescope launched into outer space by NASA and ESA in April 1990

2 edit

¥ In more Ianguages
Configure

unmanned space telescope launched

into outer space by NASA and ESA in

Language Label Description
English Hubble Space Telescope

April 1990
French télescope spatial Hubble télescope spatial
Spanish telescopio espacial Hubble

German

All entered languages

Statements

instance of

Hubble-Weltraumteleskop

&
o

telescopio en orbita alrededor de la

Tierra lanzado en 1990

Weltraumteleskop fur sichtbares Licht,

Ultraviolett- und Infrarotstrahlung

space observatory

~ 0 references

2 edit

Also known

HST
Hubble

HST

Hubble Space Telescope

Hubble
télescope Hubble

Telescope spatial Hubble
Large Space Telescope
Télescope spatial Hubble

HST
Telescopio Hubble

Telescopio Espacial Hub...
Telescopio espacial Hubble

TEH
Hubble (telescopio)

HST

Hubble Space Telescope
Hubble-Space-Telescope

Hubbleteleskop
Hubble-Teleskop
Hubble

+ add reference

Property

Qualifier

Wikidata ID

Alias



Wikidata record example

Meudon Observatory (Q13104410) «++ L]

French solar observatory 2 edit
Observatoire de Paris-Meudon

» Recoin: Most relevant properties which are absent

» In more languages

Statements
instance of @ astronomical observatory <« o edit ®
» 1 reference
+ add value
part of @ Domaine national de Meudon ««« " edit ®
~ 0 references
+ add reference
+ add value
image @ & edit ®
Meudon Observatory (3559558087) (cropped).jpg
2,985 x 1,558; 1.12 MB
. R
Identifiers
Minor Planet Center @ 005 2 edit ®

observatory code
~ 0 references

+ add reference

+ add value

+ add statement



Wikidata record example

Mars Express (Qz205672)---

European Mars orbiter & edit
MEX
» Recoin: Most relevant properties which are absent

» In more languages

Statements
instance of @ planetary probe ¢« g edit @
~ 0 references
+ add reference
@ orbiter e« 2 edit @
relative to Mars e
~ 0 references Identifiers
COSPAR ID & 2003-022A 2 edit
J » 1 reference
. o + add value
image ®
NAIF ID & 41 eee 2 edit
» 1 reference
+ add value
s NSSDCA ID € 2003-022A 2 edit
Mars Express illustration highlighting MARSIS
antenna.ina ~ 0 references
L TT— — + add reference

+ add value




Steps of merging lists

* Finding all properties and values which match
observations facilities (spacecraft, observatory...)

* Extracting observation facilities from Wikidata
using a SPARQL query (results are in JSON)

o Search extracted Wikidata data for information in
observation facilities lists.
—> Python scoring function using Fuzzy-Wuzzy
ibrary

* Results analysis: verification unfound elements
add missing items, external id



Contributing to Wikidata

Adding manually Caveat: need to follow rules

| | of wikidata community
Edit an item

Add aliases, properties...

Tools for mass contributions

,I’ii ~ Quickstatements:
!iir https://quickstatements.toolforge.org/#/

/ OpenRefine:
https://openrefine.org/



Importing extracted Wikidata data
N Elasticsearch

@ elastic Q Find apps, content, and more.

= Iszl Discover Options New Open Share Alerts Inspect
obsfacility_index ® @ Q hsy c
. —= .
Q) Search field names 5 hits
Filter by type 0 v @ Documents  Field statistics  BETA
v Selected fields 3 Get the best look at your search results X
Add relevant fields, reorder and sort columns, resize rows, and more in the document table.
t label
# _score Take the tour Dismiss
t aliases —
= Columns T 1field sorted Ll
v Available fields 1 label v |, _score v aliases v
Popular e hubble-space-telescope 7.834 |[Large Space Telescope, B#iATEEE, 1B
> id THEEE, RYEiEE, BYHLERHE, BRPATEE
i, BPATERE, BIANEEREH, REEEHE..
k cospar .
< sts-103 6.388 [HST SM-3A, [uckaeepu STS-183, STS 183
t description STS 183, STS-\.¥
k iau-mpc
x| naif sts-82 6.388 [STS 82, HST SM-2, Ouckasepu STS-82, STS
82, STS-AY
k nssdc
k uri sts-125 5.4271 |[[Ouckasepu STS-125, AtnaHtuc STS-125, STS
125, HST-SM4, Hubble Space Telescope
—index Servicing Mission 4, HST-SM4, STS-400
e sts-61 5.157 [HST SM-1, WHpesop STS-61, STS 61, S

61-0ul o5 ool W=, STS-1\

Name Resolver for observation facilities
http://voparis-elasticsearch.obspm.fr/obstacility/resolve”g=hst



Examples

http://voparis-elasticsearch.obspm.fr/obsfacility/resolve?q=hst

{"total": 5, "results": [{"label": "hubble-space-telescope'"},
{"label": "sts-103"}, {"label": "sts-82"}, {"label": "sts-125"},

{"label": "sts-61"}]}

http://voparis-elasticsearch.obspm.fr/obsfacility/resolve?q=hubble

{"total": 26, "results": [{"label": "hubble-space-telescope"}, {"label":
"hubble-deep-field"}, {"label": "hubble-ultra-deep-field"}, {"label':
"hubble-legacy-field"}, {"label": "hubble-extreme-deep-field"}, {"label":
"cluster-lensing-and-supernova-survey-with-hubble"}, {"label": "hubble-deep-
field-south"}, {"label": "cosmic-evolution-survey"}, {"label": "space-
telescope-imaging-spectrograph"}, {"label": "cosmic-origins-spectrograph"},
{"label": "advanced-camera-for-surveys"}, {"label": "wide-field-camera-3"},
{"label": "cosmic-assembly-near-infrared-deep-extragalactic-legacy-survey"},
{"label": "faint-object-spectrograph"}, {"label": "near-infrared-camera-and-
multi-object-spectrometer"}, {"label": "high-speed-photometer"}, {"label':
"goddard-high-resolution-spectrograph"}, {"label": "sts-61"}, {"label":
"wide-field-and-planetary-camera-2"}, {"label": "wide-field-and-planetary-
camera"}, {"label": "faint-object-camera"}, {"label": "corrective-optics-
space-telescope-axial-replacement"}, {"label": "sts-103"}, {"label": "fine-
guidance-sensor"}, {"label": "sts-125"}, {"label": "brightest-of-reionizing-

galaxies-survey"} ]}



Maintaining up-to-date information

il Wikidata %o Name Resolver
Contribute \ . .
Exclusions list
Script SPARQL (e.qg., instruments)
A
l Extract
List of records + —» Compare
metadata No

/s ObsfFacility ?

List Qf missing List of new terms
terms in Wikidata in Wikidata

List of updated
terms in Wikidata

Curate

Community input ‘—
(feedback with — \

No
merge with

Yes

missing terms)

Ingest

ex/st/'ng record ?




Label

mariner-4

mars-express
mars-global-surveyor
2001-mars-odyssey
exomars-trace-gas-orbiter
viking-1

mars-orbiter-mission-2

Vocabulary

Description

Robotic spacecraft sent by NASA to Mars
European Mars orbiter
US spacecraft developed by NASA's Jet

Propulsion Laboratory

2001 NASA orbiter studying the geology
and hydrology of Mars
European-Russian Mars orbiter

space probe sent to Mars

proposed Indian Mars orbiter

http:

http:

http:

http:

http:

http:

http:

Wikidata URI

/ /Www

/ /WWW .

/ /Www

/ /Www

/ /WWW .

/ /Www

/ /Www

.wikidata

wikidata

.wikidata.

.wikidata.

wikidata

.wikidata.

.wikidata.

.org/entity/Q203805

.org/entity/Q205672

org/entity/Q2063600

org/entity/Q207164

.org/entity/Q2090722

org/entity/Q210199

org/entity/Q21027956




Any questions ?
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SPARQL query example

|II||I|I|| Wikidata Query Service &= Exemples Assistant de requétes O Aide | ~ £ Davantage d’outils ~ ~ M francais
1 PREFIX schema: <http://schema.org/>
2 PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
3 PREFIX wikibase: <http://wikiba.se/ontology#>
4 PREFIX bd: <http://www.bigdata.com/rdf#>
5 SELECT
6 ?item
7 ?itemLabel
8 (GROUP_CONCAT(DISTINCT ?alias; SEPARATOR="|") AS ?aliases)
9 WHERE
10 {
11 ?item p:P31 ?stat .
12  #item instance of
13 {?stat ps:P31 wd:Q148578 .} # space observatory
14 OPTIONAL {?item skos:altLabel ?alias .}
15  SERVICE wikibase:label { bd:serviceParam wikibase:language " [AUTO_LANGUAGE],en". }
16 }
17 GROUP BY ?item ?itemLabel

®- 0 </> Code Y. Télécharger ~ & Lien~

7~
[ =4

item itemLabel aliases
Q wd:Q19764 Astron

CoRoT|Convection Rotation and Planetary Transits|COnvection ROtation and planetary Transits|Convection, Rotation and planetary

d:Q48633 Corot -
Qwd:Q ore Transits|CoRoT| 10— £|COROT space telescope|COnvection ROtation and planetary Transits

Q wd:Q49694 EXOSAT Sat|European X-ray Observatory Satellite



Q wd:Q2463

Q wd:Q2513

Q wd:Q14918

Q wd:Q14951

SPARQL query example
Search for “Hubble”

Advanced Composition
Explorer

télescope spatial
Hubble

ABRIXAS

AGILE

ACE|ACE|Explorer 71|= 4k a5 A28

HST|HST|HST|HST|HST|Hubble|Hubble|Hubble[6{2|HST|AbIHLI5P

1354115 |HSTIHST|HST|HST|HS T|HSTIHSTIHST|Hubble|HST|Jdia (2 3Swsad| Sluaill Jia o jis Hubble Space Telescope|Hubble-
teleskopet|Hubble Space Telescope|Hubble-Space-Telescope|Hubble-Teleskop|Hubbleteleskop|Hubble

(telescopio)| TEH|Telescopio espacial Hubble[Telescopio Espacial Hubble Telescopio Hubble|Hubble Space
Telescope|Large Space Telescope|télescope Hubble Telescope spatial Hubble|Télescope spatial Hubble|Hubble-
Weltraumteleskop|Hubble Space Telescope|Telescopio Hubble[Telescopio orbitale Hubble|Hubble ruimtetelescoop|Hubble
Space Telescope|Hubble-ruimtetelescoop|Hubble-telescoop|Hubbletelescoop|h.&.?|HST|Hubble Space Telescope]
KOCMUYECKUIA Teneckon «Xab61»|KocMnyeckuin Teneckon umeHn Xa66na|KTX|teneckon nmexHn Xa66na|Hubbleteleskopet

A Broadband Imaging X-ray All-Sky Survey|ABRIXAS|A BRoad-band Imaging X-ray All-sky Survey|A Broadband Imaging
X-ray All-sky Survey

Astrorivelatore Gamma ad Immagini LEggero



Previous wWorks

Fuzzy-logic tool for matching lists, developed by Graz
team (EPN2020RI project):
https://github.com/epn-vespa/Facilityl ist

Prototype at IMCCE, using their Quaero search
engine. Example:
https://api.ssodnet.imcce.fr/quaero/1/sso/ACE

CDS Telescope/Instrument database for Vizier

NASA/PDS4 information model: “context product”
with identifier, related products and metadata


https://github.com/epn-vespa/FacilityList
https://api.ssodnet.imcce.fr/quaero/1/sso/ACE

Maintaining up-to-date
INnformation

Updating Wikidata:
« Refresh Observation Facilities
lists
 Update Wikidata Extract
» (Check for missing information
« (Contribute

Updating the name resolver:
« Make a new Wikidata extract
« \erity changes before
transitioning 7
> Develop sanity/regression
Tests ?
e |mport into Elastic Search



